Regulation of polyamine biosynthesis in normal and transformed hamster cells in culture.
Several aspects of polyamine biosynthesis were compared in low-passage hamster embryo fibroblasts and transformed hamster fibroblasts. Earlier studies had demonstrated a larger and longer-lasting induction of ornithine decarboxylase activity in transformed cells than in hamster embryo fibroblasts. The increases in intracellular polyamine concentrations after serum stimulation were much greater in chemically transformed HE68BP cells than in normal hamster fibroblasts. Treatment of confluent cultures with the tumor promoter, 12-O-tetradecanoylphorbol-13-acetate, greatly potentiated ornithine decarboxylase induction by fresh medium in HE68BP cells, but not in hamster fibroblasts. A similar synergistic effect was observed when transformed cells, but not normal cells, were treated with the combination of insulin and promoter. HE68BP cells were capable of growth in medium containing serum concentrations as low as 0.5%, whereas only concentrations of 5% or more supported the growth of hamster embryo fibroblasts. Low serum concentrations induced ornithine decarboxylase in HE68BP cells but not in normal cells, and a given serum concentration always produced a greater induction of ornithine decarboxylase in transformed than in normal cells. Another enzyme involved in polyamine synthesis, S-adenosyl-L-methionine decarboxylase was induced in normal and transformed cells by serum-containing medium or tetradecanoylphorbol acetate, but in contrast to ornithine decarboxylase, no synergistic effect was seen in transformed cells exposed to the combination of fresh medium and the tumor promoter. A macromolecular inhibitor of ornithine decarboxylase was readily detected in hamster fibroblasts cultures treated with high concentrations of putrescine, but little or none of this inhibitor was found in HE68BP cultures. In both cell types, however, serum induction of ornithing decarboxylase was inhibited under conditions of excess putrescine. These results demonstrate several differences between normal and transformed hamster cells in the regulation of polyamine synthesis.